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1. TITLE OF TI0 li.yENTION. 

A vaccine used for viral inoculation via the nasal route, characterised by 
containing as adjuvant, a structural sub-unit of a Pertussigen B oligomer. 

2. PATENT CLAIMS 

(1) A vaccine for nasal inoculation containing a structural sub-unit of a 

> 

Pertussigen B oligomer or a composite of said sub-unit. 

(2) A vaccine for nasal inoculation in accordance with Claim 1 , in which the 
vaccine comrises a vaccine for the prevention of a viral infection. 

(3) A vaccine for nasal inoculation in accordance with Claim 1 or Claim 2, in 
which the virus comprises a virus selected from influenza virus, Japanese 
encephalitis virus, Lyssa virus, Hepatitis A virus. Hepatitis B virus and the like. 

(4) A vaccine in accordance with any one Claim of Claims 1 to 3, in which 
the virus comprises influenza virus. 

3. DETAILED EXPLANATION OF THE INVENTION 

This invention relates to a novel vaccine for nasal inoculation, and more 
particularly, this invention puts forward a vaccine for nasal inoculation which due 
to the addition as adjuvant of Petussigen B oligomer sub-units or composites 
thereof, can produce with good efficiency, secretory antibodies and antibodies in 
the blood, When innoculated via the nasal membranes. 

Many enzymes are used with the object of preventing infectious diseases, 
but with the exception of a small number of cases, such as with the oral 
administration of polio vaccines, administration is almost always carried out by a 
subcutaneous route. Present vaccines are broadly classified into live vaccines 
and inactivated vaccines. In the case of live vaccines, it is believed that as a 
result of subcutaneous administration, for example localised secretory antibody 
production and the like is caused in addition to the production of antibodies in the 
blood. 



On the other^na, in the case of the su^u-aneous inoculation of 
inactivated vaccines, antibodies are produced In the blood, but almost rio other 
immunogenic effects can be expected to be induced. 

In the case of many vaccines, for example in the defence against infection of 
for example hepatitis B virus and Japanese encephalitis virus, a large effect can 
be anticipated with the presence of antibodies in just the blood. 

» 

However, with only antibodies in the blood, a viral infection can not 
completely be prevented, and there is a desire for a vaccine which can induce 
and produce secretory type antibodies. 

-'For example, in the case of influenza vaccine, an effect is observed caused — 
by the subcutaneous inoculation of the present ether treated inactivated vaccine, 
but this is not completely satisfactory. As a method for increasing the 
effectiveness of the vaccine, thought has been given to the imparting of localised 
immunisation in the mucosal membranes of the air passages, by the inoculation 
of the vaccine into the nasal cavities. The reason why there are hopes for weakly 
toxic vaccines, is that they are strongly connected with the imparting of localised 
immunisation, however still more time is required for the practical utilisation of 
weakly toxic vaccines. There are reports of inoculation by the nasal route of ether 
treated vaccines resulting in localised immunisation being obtained, and at the 
same time, antibodies being produced within the blood, but many investigations 
will be necessary before there cSn be practical application thereof. 

These inventors, as a result of assiduous investigations, discovered that the 
production of antibodies in the blood and also the production of secretory type 
antibodies which form the local immunisation, are remarkably increased by the 
addition to the vaccine of structural sub-units of a B oligomer of Pertussigen 
which is produced by a bacterial strain of Bordetella Pertussis, or a composite of 
the said sub-unit. 

Pertussigen is ah infection inhibiting antigen of Pertussian (?) vaccines, and 
has various biological activities such as insulin secretion increasing activity and a 
white blood cell increasing factor. 



divided into an A i^tomer which participates in l...ty realisation, and, a B 
oligomer which participates in ceil adsorption. Moreover, A protomer is 
composed of sub-units S1 alone, but B oligomer is constructed of 5 units of 4 
kinds of sub-units, (S2), (S3), (S4), (S4) and (S5). The respective sub-units 
which construct the B oligomer or composites of such sub-units have no 
biological activity and are non-toxic proteins, and it is possible to realise various 
activities by first combining with A protomer. However, the result is that side 
effects develop at the same time as these activities develop. Accordingly, it may, 
be understood that by using only sub-units which construct the B oligomer and 
have only cell affinity activity, or a composite of such sub-units, the activity of the 
original toxin will not be demonstrated, and there will only be realised an increase 
in the recognition towards the immune system of other antigens within the 
vaccine. 

The B sub-units of the Pertusslgen or a composite thereof, may be obtained 
for example by culturing Bordetella pertussis toxin I (?), purifying and preparing 
the Pertussigen, and thereafter, decomposing the toxin into sub-units by for 
example urea treatment, and thereafter by carrying out for example, purification 
techniques using ion chromatography. However, this invention is not limited in 
any way to these examples of purification and separation, or this bacterial strain 
of Bordetella pertussis. 

Further, in accordance with this invention, the used added concentration of 
sub-units which construct the B^oligomer-ef-the Pertussigen within the vaccine, is 
in the range of 0.01-5000 /vg/ml, more preferably 0.5-1000 pg/ml. 

The vaccine for nasal inoculation in accordance with this invention, can 
produce secretory type antibodies which establish local immunisation and at the 
same time, can induce a production of antigens within the blood greater than the 
production caused by subcutaneous inoculation. As a result, the said vaccine 
has been confirmed as being exceptionally useful even as a vaccine for 
infectious diseases other than bronchial infections requiring local immunisation. 

In other words, the vaccine of this invention makes good the defects of the 
vaccines based on subcutaneous inoculation of the prior art, and is considered to 
be a vaccine possessing a new function. This invention will now be illustrated in 



this invention is in r^vay limited to these Example 
REFERENCE EXAMPLE 1 



Bordetella pertussis toxin I was passed through the generations (?) for 2 
days at 35 deg. C. using a Bordet Genou (?) culture medium, and thereafter 
inoculated into a Steinar Yolte (?, phonetic translation) modified culture medium 
so that the bacterial concentration was 1 lOU/ml. The medium was cultured while, 
aerating and stirring (250 rpm) for 30 minutes at 35 deg. C. The culture liquid 
was centrlfuged and the bacterial bodies eliminated, and thereafter the 
supernatent was filtered off, and purified Pertussigen obtained by Apo 
Ceruloplasmin (ApoCP) cefalose column chromatography. To this toxin liquid 
v^as'added 4M urea, and incubation carried out for 6 hours at 4 deg. C. Next, this" 
liquid was introduced into a ApoCP cefalose column, washed with 2M urea 
solution, and eluted with 3M K-SCN solution, and the B oligomer sub-units or a 
composite thereof obtained. This sample was subject to SDS polyacrylamlde gel 
electrophoresis assay and A protomer determination carried out using CHO cells. 
No sub-unit proteins of A protomer were detected, and this sample just 
comprised sub-unit proteins of the B oligomer. 

EXAMPLE 1 

Preparation of the Vaccine Antigen 

Eleven day embryonated hen eggs were inoculated with A/Yamagata 
{phonetic translation, literal meaning "mountain s/7apeof")/1 20/86 (H1N1) strain 
virus, and cultured for 48 hours at 34 deg.C. The obtained infected allantonic 
fluid was concentrated using an ultrafilter, and thereafter, subject to a high speed 
centrifuging treatment (23000 rpm, 90 minutes), and, a low speed centrifuging 
treatment (6000 rpm, 60 minutes). Next, sucrose density gradient centrifugation 
(30000 rpm, 3 hours) was carried out, and the purified virus obtained. Part of this 
virus liquid was taken, formalin added and the deactivated virus formed into the 
completely particularised antigen. Next, the the rest of the virus liquid was 
treated with ether, the lipid component of the virus eliminated and the ether 
treated antigen formed. 



Vaccine Pn |i i^i n dnd Immunisation Tests. 

The completely particularised antigen liquid prepared above was combined 
with the ether treated antigen liquid and the Pertussian B sub-units or a 
composite of said sub-units prepared in Reference Example 1 , and the six types 
of vaccine samples shown in Table 1 prepared. 

The vaccine samples were dorsally inoculated subcutaneously or inoculated^ 
via the nasal route into groups of five of BALB/c mice (6 weeks old, males). 
Three weeks after the inoculation of the vaccines, blood samples were taken, 
and the levels of antibody in the blood were measured using HI (blood cells 
coagulation inhibition) tests. In addition, after the blood samples had been taken, 
the-lungs and air passages of the mice were washed with aqueous phosphate- - 
buffer, and the secretory type antibodies in the liquid washings were determined 
using the ELISA method. 

The results are shown in Table 1 . 

Moreover, the HI value is shown as the reciprocal of the maximum number 
of times of dilution of the blood serum which completely inhibits the coagulation 
of four coagulated units of influenza virus (?). In addition, the secretory type 
antibody value comprises the number of times of dilution of the washings 
corresponding to a cut off value, which cut off value comprises three times the 
value of the photoabsorption wavelength- measured for the liquid washings of 
mice for the non-immunised group. 

EXAMPLE 2 

Vaccine samples were prepared using the same method as in Example 1, 
and groups of five BALB/c mice (6 weeks old, male) were inoculated dorsally or 
via the nasal route. Three weeks after the inoculation, the mice were exposed to 
AA'amagata/l 20/86 (H1N1) virus, and four days later the lungs of the mice were 
extracted, and the quantity of virus in the lungs was determined using the Black 
method {phonetic translation) using MDCK cells. 

The results are shown in Table 2. 



In addition, tii^uantity of virus is shown as^ ^jantity of virus which is 
contained in the lungs of one mouse. 



TABLE 1 



Vaccine Inoculation Inoculated quantity/mous Antibody level 

sample method Quantity of Quantity of PTB Antibodies in Secretory 

liquid (pi) antigen (jjg) (/vg) the blood type antibodies 



CPV Subcutaneous 


500 


5 


0 


128 


<1 


CPV Nasal 


20 


5 


0 


16 


<1 


CPV + PTB Nasal 


20 


5 


5 


256 


3 


ETV Subcutaneous 


500 


5 


0 


. 128 


<1 


ETV Nasal 


20 


5 


0 


<16 


<1 


-ETV + PTB Nasal 


20 


5 


5 -- 


256 


-—97 



Notes: CPV = completely particularised vaccine, ETV = ether treated vaccine, PTB = 
Pertussigen B oligomer structural units or a composite thereof. 

TABLE 2 



Vaccine Inoculation Quantity inoculated/mouse Quantity of virus in mice lung 

sample method Quantity of Quantity of PTB (Blacks number/lung) 







liquid ifjl) 


antigen {fjg) 






CPV 


subcutaneous 


500 


5 


0 


<5 


CPV 


nasal 


20 


5 


0 


1.9x10=' 


CPV + PTB 


nasal 


20 


5 


5 


<5 


ETV 


subcutaneous" ~ 


■ " '"^ 500 ^ 


' — • 5 


0 


1.8 X 10^ 


ETV 


nasal 


20 


5 


0 


9.0X 10* 


ETV + PTB 


nasal 


20 


5 


5 


<5 



Notes: CPV = completely particularised vaccine, ETV = ether treated vaccine, PTB = 
Pertussigen B oligomer structural units or a composite thereof. 

Translators notes:- 



Throughout the text, the term "composite" may also be read as aggregate. 
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